From the ethanolic extract of Caesalpinia bonduc, one new diterpene, neocaesalpin P (1) and six known diterpenoids, neocaesalpin H (2), cordylane A (3), caesalpinin B (4), bonducellpin E (5), caesalpinolide A (6), and 17-methylvouacapane-8(14),-9(11)-diene (7) were isolated. Structures of these compounds were determined from NMR spectroscopic studies. Compounds 1-7 exhibited modest antibacterial activities. All of these compounds were weakly active in glutathione S-transferase inhibition assays.
Caesalpinia bonduc L. (Fabaceae) is abundant in the tropical and subtropical regions of Asia. In folk medicines, various parts of this plant are used to treat cough, fever, headache and stomach problems [1] . The crude extract of C. bonduc has also been reported to exhibit several pharmacological properties including, antidiabetic, antimicrobial and antimalarial activities [2] [3] [4] . Previous phytochemical studies on various plants of this genus have led to the isolation of homoisoflavonoids and cassane furanoditerpenes [5] [6] [7] [8] [9] . In this manuscript we report the isolation and structure elucidation of one new diterpene, neocaesalpin P (1), and six known diterpenoids, neocaesalpin H (2), cordylane A (3), caesalpinin B (4), bonducellpins E (5), caesalpinolide A (6), and 17-methylvouacapane-8(14),-9(11)-diene (7) . Compounds 1-7 were moderately active in our antibacterial assays and weakly active in glutathione S-transferase inhibition assays.
Neocaesalpin P (1) was isolated as colorless oil. Its UV spectrum showed maximum absorption at 286 nm indicating the presence of a butenolide group having an extending conjugated π system [10] . The IR spectrum of 1 displayed intense absorption bands at 1734 (ester carbonyl) and 1688 (C=C) cm -1 . The HREIMS of 1 showed the molecular ion peak at m/z 360.1935, which provided a molecular formula C 21 H 28 O 5 (calcd 360.1937), indicating the presence of eight degrees of unsaturation in 1.
The 1 H NMR spectrum (CDCl 3 , 300 MHz) of 1 displayed two three-proton singlets at δ 0.78 and 1.15 and these were assigned to the C-20 and C-19 methyl protons, respectively. A three-proton doublet at δ 1.07 (J = 7.2 Hz) was ascribed to the C-17 methyl protons and a downfield singlet, integrating for three protons, at δ 3.62 was due to the O-methyl protons of the carboxymethyl functionality at C-4. The C-11 and C-15 olefinic protons resonated at δ 5.73 (br s) and 5.75 (d, J = 1.6 Hz), respectively. The COSY-45 o spectrum of 1 also supported the aforementioned 1 H NMR chemical shift assignments and showed the presence of two spin systems in 1. The first of these was comprised of C-1~C-3 methylene protons. The C-1 methylene protons (δ 1.60 and 1.70) showed cross-peaks with the C-2 methylene protons (δ 1.45 and 1.50), which in turn exhibited vicinal couplings with the C-3 methylene protons (δ 1.75 and 2.10). 
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O OH The second spin system started with the C-11 olefinic methine proton (δ 5.73), and showed vicinal coupling with the C-9 methine proton (δ 1.94). The latter showed 1 H-1 H spin correlations with the C-8 methine proton (δ 1.56) and this further exhibited vicinal couplings with the C-7 methylene (δ 1.30 and 1.35) and C-14 methine (δ 2.75) protons. The latter also showed cross-peaks with the C-17 methyl protons (δ 1.07). Cross-peaks between C-6 (δ 1.44 and 1.52) and C-7 methylene protons were also observed in the COSY-45 o spectrum of 1.
The 13 C NMR spectrum (CDCl 3 , 75 MHz) of 1 showed resonances for all twenty-one carbons. APT and DEPT spectra revealed the presence of four methyl, five methylene, five methine and seven quaternary carbons in 1. C-5 resonated at δ 76.8 and its downfield chemical shift values suggested the presence of a geminal hydroxyl functionality. Table 1 . The HMBC spectral data of 1 also supported the proposed neocaesalpin skeleton for this compound having an α, β-butenolide D-ring system with a C-5 hydroxyl group. Important HMBC interactions of 1 are shown in Figure 1 .
The relative stereochemistry at all chiral centers was established with the aid of the NOESY spectrum. The C-20 methyl protons (δ 0.78) showed NOE cross-peaks with the C-8 methine (δ 1.56) and C-19 methyl (δ 1.15) protons. It has been reported that the C-20 methyl group in this class of diterpenoids has Chemical constituents from Caesalpinia bonduc Natural Product Communications Vol. 4 (3) 2009 313 invariably a β-orientation [11, 12] . These NOE data helped us to assume β-orientation for H-8 and H 3 -19 . Cross-peaks between C-17 methyl protons (δ 1.07) and C-9 methine proton (δ 1.94) led us to assign α-stereochemistry to H 3 -17 and H-9. The α-stereochemistry for the C-5 hydroxyl group was assumed by comparing the 13 C NMR chemical shift of C-5 with that of the reported compounds of this series [11] . Based on these spectral studies, compound 1 was characterized as a new natural product and named as neocaesalpin P.
Additionally, six known diterpenoids were isolated, neocaesalpin H (2), cordylane A (3), caesalpinin B (4), bonducellpin E (5), caesalpinolide A (6), and 17methylvouacapane-8(14),-9(11)-diene (7) . Structures of compounds 2-7 were established by comparing their 1 H and 13 C NMR spectral data with those of previously reported compounds [1, [12] [13] [14] [15] [16] .
Compounds 1-7 exhibited modest antibacterial activities against Staphylococcus aureus (ATCC 25923), Streptococcus agalactiae (ATCC 13813), and Pseudomonas aeruginosa (ATCC 27853). The minimum inhibitory concentrations (MIC) of 1-7 were determined by using the standard broth dilution antimicrobial susceptibility test [17, 18] and these data are listed in Table 2 .
We also screened compounds 1-7 for anti-GST properties [19, 20] . It was discovered that all of these compounds were weakly active in our GST inhibition assays with IC 50 values in the range of 200-350 μM. 
